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Focus on Combined Heat and
Power Technologies
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Combined Heat & Power (CHP)

Definition:

Systems that use the
same energy source for
the simultaneous or
sequential generation of
electricity or mechanical
shaft power (or-both)
and steam, hot water,
and/or chilled water.
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CHP Systems

*Provides significant advantages in fuel use
efficiency.

Achieves a dramatic reduction in air

emissions compared to conventional fossil
fuel-fired generation of electricity.

*6( to 80+ fuel use efficiency.

*US thermal electricity plants average 31-
32% efficiency.
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CHP Systems (continued)

*On site generation avoids transmission
and distribution loss and reinforces the
transmission and distribution system.

*Can provide high quality reliable power.

*Offers cost savings, price stability and
competitive advantage to those that install
it.
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CHP may also introduce new
equipment and fuels or fuel
requirements into urban
environments.

¢ Need for different approach to
distribution of electricity and thermal
energy and,

¢+ New monitoring, operation and control
technologies.
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Generation Technologies
Include:

Steam Turbines
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Generation Technologies (ogntiwes

*(Gas turbines
Microturbines < 1 Mwe/

Small gas turbines 1-10 Mwe |

Large gas turbines >10 Mwe-

Aero-derivative
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Generation Technologies (continued)

Fuel Cells
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Fuel cells depend upon a
source of hydrogen.

¢ Produced on site, or

¢ Produced externally and delivered to
site.
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Fuel Cell
Phosphoric Acid

IFC is the only company
producing fuel cell systems
for use commercially
(phosphoric acid).

our 200-kilowatt fuel cell
systems throughout the U.S.
and in 15 countries.
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Molten Carbonate Fuel Cell

*FuelCell Energy is developing its
Direct FuelCell® (DFC®) for use in
stationary applications. The three
main products—a 300 kW, a 1.5 MW
and a 3 MW—are designed to meet a
variety of applications.

*For example, the 300 kW single stack
DEC power plant is a skid-mounted,
compact unit, that can be used to add
incremental capacity or to gain
operational familiarity with DFC
power plants. Ideal customers
include light industrial, small
buildings, and other applications

requiring 250 kW to 1 MW of power.
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Solid Oxide Fuel Cell

First deliveries being made in
2004. Market entry products will
serve the distributed generation
segment of the all-electric and
the generation/ cogeneration

markets in the range ~0.3-5
MW.

220-KW hybrid system with a
Solid Oxide Fuel Cell (SOFC)
generator and a down-stream
micro hot-gas turbine.

[FN{RATT CETTSW
BEHMNGTORN STATE LINIVTRSITY
{PaIRCT FAL GEALE




Generation Technologies (continued)

Stirling Engine

This 25-KW external combustion
system uniquely combines a state-
of-the-art engine, generator, power
electronics, control and remote
monitoring technologies.
Proprietary, four-cylinder heat
engine technology from STM
Power Inc. can utilize heat from
virtually any source and turn it into
efficient electric power.
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Electrical Storage

Concerns about reliability and power quality.

*High-tech firms are required 7, 8 or 9 nines of electric
system reliability.

*High-tech commercial and industrial components require
technologies to econdition power agamst voltage spikes and
surges—the so-called clean nines.

*Technologies include compressed air storage, fly wheels,
motor generators, and batteries.
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Heat Recovery

Steam extraction

*Steam or hot water
production-HRSG

*Supplemental firing
- Back up
- Peaking




Heat Storage

Hot water

*Oil/rock

Molten salt
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Cooling Technologies Based on
Heat Extraction

eSteam driven
chillers

*Absorption /
adsorption chillers-

*Desiccant
dehumidification
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Desiccant Technology

Warm, High RH ' Hot, Low RH Reacz):ation
|

Process

Air Cool, High RH

_RE{RATTR EETTMT
TARSHINGTON STATE LINIVERSITY
{FIRGT FADGEALE




Project GIS Models Tables Tools Options Help

DzE& £ |nHa

QAR IRLAMOXRBRA s Vvwviey

v WALVES

¢ MODES
L )]

[V LEVELS
FiN

v PIPES
.
[+ DEMANDS

Exd
v [BCK]JSTREETS

v [BECKJBUILDINGS

[ DEMAMDZOMES

]

(-222828.06,187530.25) (452.1,423.2)

[C:\Program Files| 7T\AQUIS\CALC\DEMO: _~



Thermal Storage
Cooling

Chilled Water__
Brine  —
*Ice Slurry

eJce

Kutectic salt
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Applications

Industrial Facilities




Applications (continued)

Institutional Complexes
- Colleges and universitie

- Commerecial parks




Applications (continued)

-Hospitals\

*Military installations

Correctional facilities
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Applications (continued)

Municipal District
Energy Systems




Applications (continued)

Commercial Buildings
- Banks et

- Credit card processing_
centers

- Law and justice centers )

- Medical clinics
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